In a retrospective study of 462 in-patients with traumatic hyphaema, secondary haemorrhage occurred in 8.7% of patients. A multivariate analysis demonstrated that the size of hyphaema on presentation and the presence of ret inal damage did not affect the probability of secondary haemorrhage. The incidence of secondary haemorrhage was found to decrease by approximately half with the use of topical steroid (p = 0.005), but did not appear to be influenced by the use of cycloplegics. These data indicate in an unselected sequential population of patients, the therapeutic importance of topical steroid in the treatment of blunt ocular trauma.
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The incidence of secondary haemorrhage after traumatic hyphaema has been reported to be between 2.4% and 38%. 1-2 1 Higher estimates in general derive from studies performed in the United States, 1 2 -2 I and lower estimates from those performed elsewhere.
I-II In addition to this apparent regional variation, there is a further considerable variation in the reported incidence of secondary haemor rhage from studies performed within the United States and also from those performed in Northern European countries.
Various studies have suggested treatment regimes directed towards the prevention of secondary haemor rhage, including the use of topical l , 9 or systemic 22 -24 ste roids, cycloplegics 1 , 9 , 25 and antifibrinolytics. 2 {} -31
This study assessed the incidence of secondary haemor rhage following traumatic hyphaema. Factors pertinent to the injury and to the type of treatment employed have been examined to determine the best method of treatment in the prevention of secondary haemorrhage.
PATIENTS AND METHODS

The hospital notes of 462 patients with traumatic
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Eye (1992) 6,308-312 hyphaema who were admitted to the ophthalmic wards at the Leicester Royal Infirmary between January 1979 and February 1990 were reviewed retrospectively. Patients with a post-operative hyphaema, penetrating injuries and a non-traumatic hyphae rna (eg secondary to rubeosis iridis or other pathology) were excluded. Patients who were managed as out-patients were also excluded. The Leic ester Royal Infirmary is the only ophthalmological facility serving the Leicestershire area and has a drainage popula tion of approximately one million. This department does not function as a centre for tertiary referral.
The data collected on each patient included age, sex, nature of the injury, grade of initial hyphae rna, intra-ocular pressure on presentation, treatment, the presence of com plications (including secondary haemorrhage and retinal injuries), and miscellaneous information deemed relevant to individual cases.
From the information in the hospital notes, the initial hyphaema was graded into five groups: microscopic, if layering of blood was not seen in the anterior chamber on slit-lamp examination; grade 1 if less than a third of the anterior chamber was filled with blood clot; grade 2 if more than a third but less than half of the anterior chamber was filled; grade 3 if more than half of the anterior cham ber was filled; and grade 4 if there was a total hyphaema. 4 Secondary haemorrhage was defined as having occurred when there was fresh layering of blood in the anterior chamber on slit lamp examination.
Although management varied on different surgical firms during the study, it has been standard practice throughout to admit patients with traumatic hyphaema to the wards for bed rest, and to treat any associated corneal abrasion with topical antibiotics and an eye pad. Patching of the eye was not used for the primary treatment of the hyphaema, Treatment with cycloplegics, topical steroids and antifibrinolytics was, however, not standardised. These were used either alone, or in various combinations.
Patients with raised intra-ocular pressure were treated with topical anti-hypertensives and/or systemic acetazola mide. Surgical evacuation of the clot was rarely per formed. Retinal injuries were recorded at various points in patients' follow-up, depending on the visibility of the pos terior ocular segment.
STATISTICAL METHODS
A sequential multivariate analysis was performed to deter mine risk factors related to the injury, and effects of treat ment on outcome. The main outcome variable was the occurrence of a secondary haemorrhage. This was model led using a multiple logistic regression and factor analysis. In all analyses, prior adjustment for age and sex was made, and when examining effects of treatment the variables related to the injury itself were treated as confounding variables. The analysis was performed using the General ised Linear Interactive Modelling (GLIM)* system.
RESULTS
The patients were aged between one and 72 years (mean = 22.S6, standard deviation = 12.49, median = 20 years) (see Fig. 1 for age distribution). Of the 462 patients, 369 (79%) were male (male:female ratio = 4: I). The mean follow-up time was 8.3 months, with the longest follow-up being 133 months. Thirty seven patients did not attend for their out-patient follow-up appointments after discharge from the ward. The causes of the injuries are listed in Table I . 44.4% of the injuries were attributable to sporting injuries, especially racquet sports (57% of sport ing injuries). The frequency of rebleeding appears to be evenly distributed amongst the various causes. The distribution of the grades of hyphaema on presen tation and frequency of rebleeding is presented in Table II. 73% of patients had a hyphaema occupying less than a third of the anterior chamber on presentation; only 3.S% had a total hyphaema. Table III lists the various associated injuries and com plications. Secondary haemorrhage occurred in 8.7% of patients. The time intervals between presentation and rebleeding are shown on Table IV . Of those who had rebleeding, 92.5% did so in the five days following initial presentation. Data on the interval between the time of injury and presentation were however incomplete. Where this information was available, most patients were noted to present within 24 hours of injury. One patient presented with a secondary haemorrhage following discharge from another hospital, and the time interval to rebleeding for this patient was taken from the time of injury.
TREATMENT RESULTS
Table V presents the numbers of patients grouped accord ing to whether or not cycloplegics, steroids, or a combi nation of both were used. After having first adjusted for age, sex, grade of initial hyphaea and the presence of ret inal damage (all p>O.OS), a statistically significant decrease in the rate of secondary haemorrhage was observed for patients treated with topical steroids (p = O.OOS). From Table V , it is apparent that the magni tude of this important therapeutic effect of steroid medi cation was such that patients who received topical steroids had approximately half the rate of secondary haemorrhage compared to those who received no steroid. After adjust ment for the above confounding variables, cycloplegic therapy did not affect the rebleeding rate (p = 0.33), and no additional synergistic effect was demonstrated when cycloplegics were combined with topical steroid (p = 0.81).
Two patients required surgical evacuation of blood clots which failed to absorb following secondary haemorrhage. None of the patients with primary traumatic hyphaema alone required surgical blood clot evacuation. Monitored short term use of topical steroid has no known serious side-effects, and our data indicate that such use reduces the incidence of secondary haemorrhage.
The hypothesis that secondary haemorrhage may be related to clot lysis and retraction from traumatised vessels led to the use of systemic antifibrinolytic therapy for trau matic hyphaema. 
